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(57) Abstract: 

PROBLEM TO BE SOLVED: To reduce the luminous 
efficiency deterioration and color slurring of a light 
emitting diode even when the diode is used for a long 
time under a high-luminance condition, by respectively 
constituting the LED chip and photoluminescent phosphor 
of the diode of a nitride compound semiconductor and 
cerium-reactivated yttrium aluminum garnet phosphor. 

SOLUTION: An LED chip 202 using a gallium nitride 
semiconductor is fixed in an enclosure 204 of a chip 
type LED with an epoxy resin, etc. An epoxy resin in 
which a (REi. x Sm x )3(AlyGa 1 . y )50 12 : Ce phosphor is 
scattered is uniformly cured as a molded member 201 
which protects the LED chip 202, conductive wires, etc., 
from the external stresses. The cerium-reactivated 
yttrium aluminum garnet phosphor is scattered in the 
epoxy resin as a photoluminescent phosphor. 
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0 0 nmiiU.5 3 0 n m&Tfr'fft t< , 4 2 0 nmfiA 
±4 9 0nmHT*U9#4U\ LEDf-y7*k7* 

Wl^^MryxS^k^^&^-ftU: DrtLhStf 
SfcfefcJi. 4 5 0 nmJ3Lh4 7 5 nmJaWS fefcjff 

*«LE Df- v?ipt><VfflXh 9 . 5 7 0 n mffifflct 
- 7 £ JS"P&3fo&* L E D f- v 7 £ X *> X JffigS tut 7 * 

[0041] ftfrwtji. 7 * h^s ^-feyxf^W 
mmw*m&m£m*mpvh h l e d ?• v 

V««W7AS. #U DATA'S -^Affl*. # 
y 7Aft«$*M yy\x7A#y7A7;U$x7A*5r 

ifr* § le Df- v r*Eit§-er4 . 7 * h^s *-fey 



mx<mm%wis&m&4 *- H&k* k-t 

&£k£ { T"#£. 

[0042] (SWttW-^l 03, 203) 
7^-103. 20 3kl/Cli, LEDf--/710 
2, 2 0 2<D«ffifc ft, «tSW&8tt, * 

*fctTBO. 01cal/(s) (cm*) CC/c 
m)Jlt^4L<, i9ff£L<U:0. 5cal/ 
(s) (cm*) (TC/cm) *fc, ft* 

14. *10;umJ2LL *4 5jumHTT**. 9 

V^rV KgWk ^ffiT'#«tt7-< ^tm» L 

h ^ fc t i: OI^W^JSSSfi^^SfcftBfllL^ 

2 BtxnmXS. *)t£f*l< . 5BBifflK«v^S«gi 

apw^fi.*. -<7)J;o^«tt7^^-ii, #LEDf- 

-/7^mffik. Ay-f-- v-FAvwyh ■ y-K 

[0043] (77^h • y-Kl 05) 77>> • y 
-K10 5kLTtt, LEDf-yTl 0 2fcK*S-fr6 

V7^h • y-F&LED^.y7^ftiimffikU-CflJffl 

v-i^-mkcvmmm^^iih, ±tz, ^7^h ■ 

y - K±0# y 7Wfc L E D f - >y T^lEaf * fc 

<nmtyA v frh wffiz x 0 ^teff-r s i t & k 

[0 044] LEDf-yTl 0 2k^yh ■ U — Kl 
0 5?)# 77i«lfllfflfflttt»i:"(:j: oTff ') 

ik^^S. Jt#Wfcli, x^dfHMii, 77y;wif 
yLEDf--y7^rktJ:yv7yh ■ y-Kkg*§-fr 
-^y^-x h , M^yrf^fv^ t k s . 

fcLEDf-y7lMEaiS*lS^^b ■ U-H^ffit 

^^BfflSJi, 0. 1S£1±0. 8S^T^e4U 
\\ ifz. V7yb ■ U-H^ftW^^ffiBEkLT 

aiCc7)LED^7 7&aa-fl>«^(4. LED^.y7> 
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til . i#:Btl«i. 0. 0 1 c a 1 / ( s ) (cm') 
(°C/cm) ELbfflf*l,< «feOJff*U<J4 0. 5 c 
al/(s) (cm*) CC/cm) JJltC**. £*L 
^<Mkfr*ffl?ttmtLX\±. ft, <H, ftAOffl. & 

til.. 

[0045] {Jy-f-- U-F106) -fy^— ■ U 
-Fl 06fcLTfi. ■ y-M0 5±fcEit 

SflfcLEDf-yTl 0 2fcS^£ft7tM4W 
1 O3fcO838£0£«>tfrC2b4. V^Vh • U-F± 

taafto LEDf 7 7**R«-fc»at;i . -f ^* 

J: "JffihJtW • U - h* 
74 ^-<0S3S£ B&<M fc t . 2»€tt7^-fc 
a£&SBffitf)fflSt±. S?#tt£#,i:UT l . 6 SELhl 

osjstTj^ff^L^. <iyt-- y-Kasygsres* 
- • y - K±as<o-af sffj* £ fc £ «t -er *> 

J|V\ Sfcfctt, ^W— • y-K*frfctfc*JB£8L 
fflft $ 5- « - fc «> f * * . 

[ o o 4 6 w y • y - ^mttv^-T* 
s #yf ^ y ?v a *?-m t mm&Rvnmmftv 

00//Q-cmOT«L<, i "Jiff* L< 113 /*« 

ii. ft. is. ftAOffl. rnxmrnm. «<&*y 

*U:7/U$-7A. ft. HWs&Wfcfl*. 

[0047] ( n-r y^'gp ion mmmzm^ 

«i4a-f -ry^l o lfctt, *-;H*at*fi 0 4 
fcteWr^yb ■ y-Vaavrfcfttt&fii&tf)"? 

&3ttta%£ & cDffcS . a— r -f yfmwMfc 

mmtLxn, x^yitn. ^yT» yy^- 

y& fcWM^m^SBJW^i!^ fc"*Mfcffl 

*!l£-£*3-£T&.av\ JlttW&&iMfcLT«;i. f-^ 
vfiAyw, Watty, 1HL7^S-7A. BftS 

[0 048] (^E-^H»*fl04) t-^KWlO 
4{A. ^3t^^-K^fflffl^jetTLED^-y7° 

10 2. gmttTM^-10 3. 
»M§ti^3-f^ y^'gpi o l 



£#3tf*£fcfcJ:oTLEDf-y71 O2j&»&0>ltrtl 

ksw i o 4 i±£ftgtff L^ffl Jtr *> i v\ 
h. €-*FMl 0 4<0AftW*mt LTfi. ±k I 

y, ttr/^-w, M3&&&tfism£m^t>ii 

5. Sfefc:. feW;iPiT^-^Ka5«4'tt7 : rh 
oTs 7* W^*-feyx^fafi^-^KgOT4<t# 

*$-e-Tfc^-iTj^f^>3— f -f y^gp^fcic^^^T 
■&s 4«tt^< i 07j<^fcW*W v >^v^^^^- 
mm^^^h z. fc i±. ^afflffldfe^i,^^ 
fefcJtfebxv^i-pti.tscifcTfcs. wte. oy 

yx»«^r fc^-;k h'SWojgttt J: otli 

&&t®th z fc Tft&zn,t%< z fc 

5. U^'oT, i<OJ:5*5Bfc«aiffiill*^7 3 j-HW 
LEDf-yr*»^Scai§il63tO±^^3& t 4 3 0 n 

[0049] ( mmm ) ^mmm^trA k ^ 

LED*jSSfcjWIBLfc*&. RGB£**l.-P;h.fS3frf 
Sffi3K^ *~ H^ffl^*)-^ (tt J: & L E D^H 
±9fc, J:DK»«ia^^^^?>ifc* 5 T'#l> 0 

fcdf LT . *^<^flBi 1 mm^A *- HTfift 
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■fr S fcfc fcli , RGB tf- F * **V?*lR 
B*fc383£^4&W5r^. *<OfcftjfefeJR, Steak » 

fe^f^J^f^M #- F^fBKB^lTOLTiS 
^fcLED^Sk^BI-SM^JKtioT. R 

gb^ibw *~ Y^mmzm^ti^m^b 

Wfe #Mf|0JI«fBK^:t-F£RGB^ 
F WtiTffifflt£i^K§g«fi:. i: >9 «ft« 

<7)2BW:*-F{;t RGB^IBBM^-Fhtt 

[ 0 0 5 0 ] *I1^0J^*^ *- Hfcfflltfi 
LED^SSrHSfcSrt. <T «[a<7)L E Di^Sti. 

«0LED«^BBfttffflS*l4. S»H*>LED*jiS» 
li, *SB5KH<0563i5^ , 'f F 5 0 1 <7)&£v F y y jr 
**Wr£fcE{fl/C^*. i^0<7)LEDaS^S:#^ 

■< mcowmms&x\ l e d*^^«t-# 5 . 

[0051 ] LED^Sti. M«T-*££iT@SS 

=5?^ k nmizmm^th . Mw^cotf^^x 
»ni^ii6^t-o mmmmi. a 

# § it S SSf- * * fclEttS ■£ & fflfcr- * - 
!Btt¥KTfcSRAM (Random. Access, 
Memory) 603h, RAM 6 0 3 fclfESStl It 
LED^SKO-C-tL-filWSBe^^^-K 

P e 6 iffl$lJ»HI^ 6 0 4 t . P»J#F[I]S&6 0 4 oaj^M-f- 
•cx-f vj-y?$tix. M/^-KW«F 

7>fA*-6 0 2i:*ffiiS. PWJ»H]f§6 0 4{i, R 
AM 6 0 3 fcK«3*l*T-*a»& LE 1 ^ 

[0 0 52] LA^-jT, SUffl^LED^SNi, R 

#Sfc*fcE»iHMt*C$S. ^WCRGBcT) 
*63K*W *- FWfttff 3 fetJ*)*^^V vf* * XT 

fi. SfeO^^fflV^LED^^it^A^StM 



[0053] wpjoiw'-f 4-- 

-f:*-F (W) i;LT09^D<. RGBteWNlSS 

@tf9 0 0{±, LEDg>K»<O--3£^L9 0 0# t H& 
**flWW"i. £OLED|^U:, TOH»-C*SjS 

tmmkkm%mzmm^i . K»m»*^«om^ 

HfcT-^-IEta^a-Cfc&RAM (Ran 
dom, Access. Memory) t s RAWH^fE 
«Sft6T-^36»6#Jft*^ *- F *ffi&mh S 
jj&TS-frS ^tocOlBfl^SifaSEtSPWJffllllll&i: . 
PHWH«PIIII»^a}^-f-T^'f -yf-y^S^T. 
^-f K *jj5*T§*S K 5>f k *mt h . Jt^if 

RAMtEtt§^Sr-^*»fe, -e^'^^^W^ 
*f*. afe^c0^^ffd*&{±. RGB# 

m^io, LED^fi<Da-fe£f?*-f&o 

[0 0 54] Lfc36*-aT. SfelM^^K^ 

- f*wt§^i, ktm^tih . 

[0055] ( ) *ffi5|Bj(7)%3t^^ F ^ 
-F«-gp»TLT fefetr A>=5rt'^t5rv^ 

timmtM f ^iHas^i> . £<o i o 
a ?t- v*mm±mmmmztitzmyj f 
comm^y-! ?t- mk lt a d . ^- f 
2^xm\ ^K^timmmzmtyj *- f 

SBS§^4. ^T^^'W^F^BHB§fil.tR« 

LED^^ii, aaiawww^rn/s^^r+x F 
comftrnzmmtumizi/v 3-yztj*a%mtv$i 

£ZtiW&. MWcDm^mit. &&vyxzwrrtfo 
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feJWi^**JBSf S i t I. . #fff£Bj3«IB^* 
flSStt^^i-f «fc ZkifiTZ & . 

>f h 5 fMz X *) mttlli b VX iffi 

-fivmS&A *- fcajfcM F £«£ Off 

mm Lxfotzt ipt>#m*®£ss&& zkifir* 

[0056] ( wtsmm > #&m<rm&4 *- 

h)u$**y*Mmki3~T << 

&y- b 7 o 6 . j54v^\V yy-mm 

tfttt^Lv-b 7 0 6£ifrfi$rif3-£S'-Mfc7 0 1 
iaeR7 0 3|*IteLEDf-yr7 0 2*B^fS. LE 

d f - >/ 7-k «mtt; ^ - y t (vmmmmm^ 
y * Y>v$ **yx%ftm^tf*ymmbM-&Mn l 

LEDf7770 2*qjHR$*lfc&SSg«7 0 3±£ft 
>H4#*S£7 0 4 c9SBPtx«-K^i<«J|*^Tffl^§tL 

#3e«7 0 4w-*-<o±ni±t{i. mmm±<7)tz 

toQ&mM&ttZivfc? 4 MVi<o&ifflffi7 0 7 

Di--yrmm^nx^^m±izi,mm7 o 5 
zmw&m*ft±£itT:i>&. ztuzxo. lcd 

oDA7?5^ hk LX+#%mZZ%e>ti&mft¥8(; 
3 )6Bfnm#4 t-Ybi-lZb S . $1^*11 
St LTfiJJ&f #31SK7 0 4ct)±M±CT^ 

0^®KttaMttt^^ - y tvkm&m 

[0 0 57] 
MM] 

(HfSMl ) fBMft^fc UTfBfct-7^4 5 0 nm. 
¥»S3 0nm<7)I nGaN^Ml^^. 
LEDf^Til afe»S*t^7r^r*K±.feTMG 

(hU^lM^y^A) tmi (hU^fvWy 



*rj**mi*m&&it&. tpmma&tLxii. n 
mb. pmmnmintmfctfv^M.T/ui-vA* 

il5/yK-r I nGaN<?>JgttH£J8&Lfc. (£ 

St)«a4oo , cjjUi-cr--^s^'c*s. ) 

[00 58] Xyf-y^fcJ: 0 P N#^#ft^ffi^^m 
S*fe«, x*-y * y y?"fci 0 #Bffi£*ivei'Uft£ 

fi-vT^-fh^yV ■ V — K tLEDf-77£x^ 

mbwyh ■ y-«wyt- y-h'fc, 

-PilES^ 3 0^ m<7)&liT"W ^-*>r ^ L« 
[0060]-*. 7*hA'5**yx9i3e*Ji. Y s 

g d . c e cD%±3$jtmHk¥M.mtxMi l z®mitz® 

6. itLt77 7?Xt L-T7vft7-y^-7A?r^ 
LT^tlS^), 14 0 0° C^fiST3B*P H ^ 

gt^, ^JSt, EfiL *ftfcffl5&iiLTJB«§*t. 7^ 
h^S^-fc^ffi£«t{±, Y (>f ./hU7A) *iGd 

( ^ p y - ^ a ) xm 2 wmztiw */h y 7 a ■ r 

/US-^lHttl^LT (Y 0 . 8 Gd 0 , 2 ) 3 A1 5 0 12 : 
Ce«$^. Ce^S^ti, 0. 0 3"C* 

[006 1 ] »J*$*lfc (Y 0 . s Gd 0 . 2 ) 3 A1 5 0 12 : 
Ce^3t*8 0fi*gP, X^yffllgl 0 Ofigai^i 
<?M^-LT7.^y-t§^„ im5y^LEDf 

>y 7ffliat7^ y h ■ y - Yhm v rrtteEA 
S*fe . aAft. 7 * Hws *-t yx^**^§ti 

fc«fB* 1 3 0 'C 1 (MffCWKSf ^ . i 5 L-TLED 
^>y7°±£J¥ § 1 2 0//«7^ b/U5*-feyx&3fctt# 

<f y?mzi±, LED-f-y7te|i!*»-9T7* h^S*-fe 



(11) 



WW 1 0-2425 1 3 



5W/cm*Tfc-33fe. *«5», SfefcLEDf-yT*^ 
7*F/L-S*^yxibftfc£?h§WEyjs 

ZtlK U- F 7 ^-AlrffiA LSS^sKS^WSfcS 

* Wl/ S yx^bftWr a ~iJ 5 i: *) 

[ 0 0 6 2 ] £ 3 LT#^£fi^*«^$2M 

Ztl?tU (x = 0. 302. y = 0. 28 

0 ) „ -fe?fi«8 0 8 0 K. R a <8Cfett*Sft) =87. 

m$9. 5 1 m/wtefcusafc-c*-?*:. 

Ki*i:l/CSiS2 5"C6 0mAjM:. SJg2 5°C2 0rn 
ASML ^6 0°C9 0%RHT-C2 0mA5i«i0^-M 

«fi?g3W F »tt«u;h«lf 
[0 0 63] (itRWi) ythfrSl-tyz&Xfct 

(Y 0 . 8 Gd|), 2 ) 3 A1 5 0 12 : CeH (ZnCd) 
S:Cu, Alt U^Mis HSfiMl fcPiaWiLTIfc 

F^jEMt^#ai£r#-? . ?fm£ 

[00 64] itlfi. ^*^<7)Mtt®»c#* 

irm&m&£$£& Lfc <9 £;h.S . iaK 2 5 ^ 2 
OmAjPL ag6 0'C9 0%RHTT'2 0mA®m<?) 

ftW 1 T-S>OiaiS^jtM 1 *SrT. 
[0 0 653 ( gjfcW 2 ) LEDf 7 7 WfittMl^ 
W#ft3r»*J 1 «fc 0 i I n^^S^±i^t^3tb- 
-?£460nmfcl,Jt. [I]«t7 * FA'S *-fcy*S 
3Kfti: LTUffi^J 1 i *) i> G dcO#*S^^ L ( Y 
o. 5 Gd 0 .4) 3 A1 5 0 12 : CefcUfcjaWilSSSffll b 

mnizLTmyjx-vz 1 o owiL*^s^ 

[ 0 0 6 6 ] £ :> LT#6:hJfcfi6^*3eariM:«M5 

eas ( x= o . 375, y =0 . 37 

0) . -6^44 0 OK. Ra (fcfittftSfc) =8 6. 



Srl00%tLl00 OB#|BBl3fiafcfc(tS¥*&3£££ 
H^fc . t> 9 8 . 8 %TS> 0 R 14 £H* 5 3rV * 

iWWIt. zommmcoy* M^v-fey* 

mmt , LEDf 7 riwwt-fi f «d#3bk* 

^F/V£ s 01 0 (A) , (B), (C) t^«i 

[0067] (»M3)7tH^^yxeM 
Y. Gd. Ce^#±$f^»CjD;tSm£##£iMY 
o.39Gd 0 . 57 Ceo.o 3 Sm 0 . 01 ) 3 Al 5 O n f»L 

fccw±. n»j 1 1 mmiz ixm#4 f * 1 o 

0WML*y ZffiffltMX-Yil 3 O'C^ffiST 
fctil. voSffS *T t> Hft^J 1 Wf63K^>f F fc Jt« 

[00683 ( hmjh ) ^mmmbf^ f & 

H 5 c/)£"k < L E D^SHO 1 oTft 5f-( X7>-< \Z 
16xi6<0vhyy^x«teS1iS*fe. ^EfcfSJte 

^ f k m®j^>y$gmttm*XK>ym 

Zftitz* mzy x S-iVfflmz i oTJRft SftifeU* 
5 0 4f*I§P^EatEI€§^ 0 3t*g|5W5 0 5(±. ft 

y f (c i DJlfiistfiU; s^U a y^"A4 0 6 \z 

RAM (Random, Access, Memory) 

Mf R A M fcEtt ^iihf-^t^mt^A ^"-F^ Br 

X mt¥4 F Sr^fl" § *4 F 5 -f A- fc * ffi i C 
P U C7)«^S fc v £■ H»W $ -ttT L E D 
g^J^tfc. LED£^£SB»$-£SHLED^ 

[0069] ( SJfe^J 5 ) HJ^J 5 O^^M F 
ii. 7*b^5^yxffi^ftt LT-ffiS (Y 0 . 2 G 

d 0 . 8 ) 3 a i 5 o 12 : c^x-mixhmmm^-m 
ms&mi tnm^Lxmi^^'-Yii o ob 

(¥%it) i± ( x = 0 . 4 5 0, y = 0 . 4 2 0 ) X'fo 

*)wm*mtthz>tfX'^tz. ttz. mm\5<n$t 

%fA F t± , ^Sfe« 1 «3fe36^ F im IX 
liHSKfl 1 fc H«{cftfife Witt LT v ^ . £ m 

mm<nyt F^5^-yfeyxS3t*. led^ vtav 

hn>i % HI 1 (A) . 

(b) , (o fc-Hi-ei^LTv^. 

[0070] ( Hffi^J 6 ) HJfi^iJ 6 <0»3fc*W F 
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mt£.ixf&&4*-} t * i o o«M§tt. mm 
m 6 ems&A mmm i ?>?»w *- f k 

EDf >y 7-av»3£^ tf- FflfcWBfcW 
HI 2 (A) , (B). (C) tSLTV^S. 

[0071] ( mm 7 ) nsfeM 7 maty 4 *- f 

{±s 7*h^S^-feyX^^tLT-«xS:Y3 (Al 
0 , 5 Ga 0 , 5 ) 5 0 12 :Cet*Sil4«***fliVVfcJSl 

wi. mmm 1 k isiatt lt^^ f * i o o« 

ffMStt. HJfiM7^3K^M^-F(i. Sfetfj^ 

(7)7 * HPS * v -fe LEDf 7 7"2SWf fB6 

F<0=g«x^F^ Jlf#£Hl 3 
(A) , (B) , (C) 

[0072] ( ) ntm8<D¥£%y4 F 
(4, 7*Wk5*-fcJ^ffle*fcl/C-*£Gd 8 (A 
l,. 5 Ga,, 5 ) 5 0 12 : CeTSfcStliYfc-frifcHfit 

mm^izwm, mmm i k R«t Lxmer^ * 

-K* 1 0 Ofl»ftSS-*fc. HteM8^5Be^^-H 

[0073] ( HJfeM 9 ) 9 tftfBW F 
(4, 7*^S*v-fe>'^a«*kLT-iR^Y 8 I n 3 

o 12 : ce?«s*u.A i ***&\>®m*m^t$x 
m±. mmm 1 k larasti/cfBer-f f£ 1 o on 

[0 0 74] 

ft^W^^KOJKHPFi:, HEU^AT«SS*Ut>f -y 
F U ■ 7^5 ■ #-*>y FJ&ffie** ( RE 
i-.SmJ 3 (Al,Ga,.,) 5 0 12 : Cef*3£#c£*a& 
Z k •5^raH5«S9^)ffiffltt5V>T t ffe 
ftS&*afffiv *- F £3g£-*-*> . 3 6 K . *R 
^OIBK^M^-Fli. flli'MjIIWt:. /J«§ 

Sfc^^fifitggBHfc l/caffcSrffl&fcHK £. k#T-S 

3fcfttt. WaTtT^D 1 2 0 nseckV^jSgjajS^ 

aw^a < s tat l^ibbm *- f fc-ri. c t 

Sfefc N LED^-y7°{4*fetth-^»^*^ 



[0075] #(3. *S^Bfl<7)ft*iB l tfziiS ICCtt 
*rtE£?BW Fftkg^lB^ *-F*kt«. 

[0076] *mnm%2ximim4<7ymfct-t 
hztux*)* wmx < z k h . ts* 

*iJ^*(3»4 r k^T'& S . S^fc, 

S»3*ifc3WiLEDf-y7*fe»aiSii**J:0t>ft 
SftfflJ (-r^fc*>. «36«!*»fe<03l6x*rt^Hi, LE 

flT tLEDf 7 T fcWR Sflt < V \ Wdsb fc 7 * 
h^$*-feyxil)l6*{Cii3SBlftStifcjt4«. LED^- 
■y na^lft|*>-?fe k LT^LED-f- yTtaRJE^ti-fv 

OfiT*«SW>Til«Srt »3S3t^ sT- F ft k'ffl ^ 

-f F k -T S Z k SCk Idnif . WtfA * 

- f zm&m bxmm. Ltz^zm ^ «, 

tllZb im±.^h Z k h „ ifc. LEDf? 

f^i ^n-%mf)t*-%*hw&4*-**thz 
LE D ^tt^-t u-cjfe&^ajsiis . 

ftffiSflfcftti. LE Df->y7tffM§^«S60Hk 

1ffit'iD-^^5ft»^-y&k-l», * 

*m%,mi. 7* h^^^yxmytmzx^xLED 

-ft^3t^ C k * s T'^^ft»^^y^ a 5 
ik(±ftv\ 

[0078] *«hjc7)||SjI6 c7)|Mk -f S C k *c J: 

o s 4 oaue«#ifeoii«srv -mt^A t-vttizk 

tfX'Zh. 

[0079] iiwmm&in m^b-th z t tcj: 

0 , ifcKWSftT'ftfflifflft LED ^SSS^Iilg^*^ 
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I. 

[Hi ] mm. *mmm*4*-F<vmtm 

BBBTCfti. 

[02] 02 ii, *R%HB^)fliico5Be^>f*-H<OS6* 

[03] 03 ii, ^IMH^^^^-F^^X^. 

[04 3 04 (A) Ji. «^=ffiffl§tll,7^ FA 
S.^yxib^^TOU^? NPO-WfrSU 04 
(B) 12. #^E£teffi§;fi.*7*Wl^*-feyxg 

[05] 05<i. *SHHH^%3fc^>f^-H*fflv^L 
E D«59llf «ftSHT*4 . 

[06] 06{i. 05£$V^ft&LEDf|^ilS<7)7' 

[0,7] 07 }i, *wmnm#4*-\**m^tim 

[08] 08 (A) (2. *P.^0J^)|IMM1 fcft&Ofc 

Atc^ uzsmm i osae*^ f t <r$m. 2 5 «c 2 

0mASWfcfctt*JWtt»fc3j*U 08 (B) li, # 

l^Bfl^H»J 1 fcfl^fcft^LfcJORW 1 

?'-f :*- F* t OD&JK 6 0 'C 9 0 %R HTT'2 0 m A3K 

«■ § mimm. ut^? ? t& i . 

[09] 1911 :**Wfc>*Bl^*-FtdW*.IlG 

[010] 010 (A) {£, (Y 0 . 6 Gd 0 .,) 3 Al 6 O 

ftfr<7»X^ FA£Srf . 010 (B) fct ±t- 
?}fcK#'4 6 0 nm£3rf-SIUfcW2<7)LEDf-'y7<S9 
fB!£x^ h/WSSrt. 010 (C) J± N HSSW2<?5lE 

[01 1 ] 01 1 (A) (i, (Y 0 . 2 Gd 0 . 8 ) 3 A 1,0 
n : C eTmZtl&miW\5 coy * hJl<ii*v-t>zm 
ftflw&fBfc**^ hA£Sf\ 011 ( B) fi. ±b- 
?ifcS#4 5 0 nm^^tl>*MM5^LED^-yr^ 

[02] 



FA£*iJ\ 01 1 (C) ii, mm5<?>% 

[012] 01 2 (A) Ji, Y 3 A1 5 0 12 : CeT*3 
it* *JfeM 6 £?) 7 * F A 5 * -y b y X®^*<7)^^ 
? F A£^\ 012 ( B ) iJu ±t-?fcfcg#4 5 0 

n m i^-fmrnm e <n l e d f - y r<o»je^^ fa 

S-St. 01 2 (C) (£„ »fi^J6^^W^-Hc7) 
SBfeT^? FA£*-f . 

[01 3] 01 3 (A)tt, Y 3 (Al,. 5 Ga 0 . 5 ) 5 O 

3fc*<?>3Bfc*^7 h ASr^-f . 013 ( B ) |i, ±b- 
^«^4 5 0nm*^rrs|UftflflJ7c?)LED^«/r<0 

«stx^ h^twrr. 013 (o i± s wmirn, 

1 0 1 „ 7 0 1 ■ ■ • 7* FAS ^y^^^ii^ 

1 02, 202, 702 • • • LEDf^r 

103, 203 • • -wmtvj*?- 

104- • ■ ^-AFgflfa 

10 5- • ■ wyh ■ >J-F 

106- ■ • AVjr- ■ 'J-H 

201 • • • 7* h;WS^byx#^$fi7t^-;kK 

2 0 4 • • • S * 

205 • • ■mmzmn^tifM 

501 • • -HtB^-F 
5 0 4- ■ - ftfr 

5 0 5- ■ ■ igftSBtf 

5 0 6- • • ft**f 

60 1 ■ • • LED^Is 
602 • • • F*7-f^'- 

6 03- • • RAM 

6 0 4 • • • Pf "»JfflI^ g 

7 0 3 • • • gRHSft 
7 0 4- • • 

705. 707- ■ • mm 
7 06 ■ ■ -a&y-F 

[07] 



206 202 y 706 *I7 

1 I I -llr 205 ^zm^^^^^x^ 



(15) 



mm"? 1 0-2425 1 3 




(16) 



f?Wf 1 0-2425 1 3 




(17) 



WWl 0-24 25 1 



[HI 3] 




